Objective To assess the cost effectiveness of post-acute care for older people in a locality based community hospital compared with a department for care of elderly people in a district general hospital, which admits patients aged over 76 years with acute medical conditions. Design Cost effectiveness analysis within a randomised controlled trial. Setting Community hospital and district general hospital in Yorkshire, England. Participants 220 patients needing rehabilitation after an acute illness for which they required admission to hospital. Interventions Multidisciplinary care in the district general hospital or prompt transfer to the community hospital. Main outcome measures EuroQol EQ-5D scores transformed into quality adjusted life years (QALYs), and health and social service costs over six months from randomisation. Results The mean QALY score for the community hospital group was marginally non-significantly higher than that for the district general hospital group (0.38 v 0.35) at six months after recruitment. The mean (standard deviation) costs per patient of the health and social services resources used were similar for both groups: community hospital group £7233 (euros 10 567; $13 341) (£5031), district general hospital group £7351 (£6229), and these findings were robust to several sensitivity analyses. The incremental cost effectiveness ratio for community hospital care dominated. A cost effectiveness acceptability curve, based on bootstrapped simulations, suggests that at a willingness to pay threshold of £10 000 per QALY, 51% of community hospital cases will be cost effective, which rises to 53% of cases when the threshold is £30 000 per QALY. Conclusion Post-acute care for older people in a locality based community hospital is of similar cost effectiveness to that of an elderly care department in a district general hospital.
Introduction
Demographic transition in the developed world is prompting governments to develop health and social care policies capable of effectively tackling the needs of older people. In the United Kingdom the role of primary care trusts as commissioners and their close working links with social care agencies for elderly people further underlines the importance of identifying outcome and cost data. 1 The NHS Plan, a 10 year programme of health reform in the United Kingdom, heralded the introduction of intermediate care services for older people. 2 Intermediate care encompasses several service models for which the evidence base of clinical and health economics is poorly developed. Three randomised controlled trials evaluating nurse led intermediate care wards reported similar clinical outcomes to usual care but found that lengths of hospital stay were significantly greater on the nurse led wards, therefore the associated costs were likely to be greater. [3] [4] [5] For "hospital at home" intermediate care services a meta-analysis of 16 randomised controlled trials also reported similar outcomes but at similar costs. 6 The potential of community hospitals to provide intermediate care has been recognised, 7 particularly because they comprise an existing and well developed healthcare resource. 8 9 We carried out a cost effectiveness study within a randomised controlled trial of community hospital based intermediate care for older people in need of rehabilitation.
Methods
The community hospital studied has 18 beds and serves the population (n = 92 300) of north Bradford primary care trust. The cost effectiveness study was embedded within a randomised controlled trial comparing clinical and service use outcomes between the community hospital and a department for the care of elderly people in a district general hospital. The trial methods and community hospital are described in detail elsewhere. 10 Briefly, patients registered with a general practitioner in the primary care trust served by the community hospital and admitted as emergency referrals to the elderly care department in a district general hospital in Bradford were eligible for inclusion in the study once they had become medically stable and considered in need of post-acute rehabilitation by the responsible consultant. Consent was sought and patients were randomised in a ratio of one patient to remain in the district general hospital to two patients to be transferred to the community hospital. Recruitment to the study took place between November 2000 and September 2002. The economic evaluation adopted a whole systems approach, investigating the costs to both health and social care services over the six months after randomisation.
Outcome measure
We measured health outcomes at baseline, one week after discharge, and three and six months after randomisation using the European quality of life instrument EuroQol EQ-5D. As this measure is not disease specific it can be used to evaluate and compare the effect on health of a range of different interventions and diseases. 11 On the assumption that no further change in the score occurred during the remainder of the year, we transformed the EuroQol scores into quality adjusted life years (QALYs).
12

Utilisation of resources
We recorded use of resources one week after discharge and three and six months after randomisation, using a questionnaire administered by an interviewer to patients and their carers. The questionnaire collects information on several resource categories, including hospital admissions, attendances to accident and emergency departments, visits to the general practitioner and hospital outpatient departments, use of out of hours services, contact with health or social care staff, institutional accommodation (for example, placement in a care home), and receipt of aids and adaptations. In cases of missing data on resource use (where usage, but not frequency, was recorded on the questionnaire), we assumed that the frequency of use for that particular resource by the patient was equal to the mean for the treatment group. If no resource usage was indicated on the questionnaire then we assumed that this was correct. The primary source for information on hospital inpatient activity was the patient administration system. We included only non-elective hospital admissions. To investigate the reliability of patient and carer recall of use of community services (district nursing, chiropody, physiotherapy, occupational therapy), we checked the results of the first 40 patients against records held on a community database. We used the kappa statistic to investigate the extent of agreement.
Costs
We used a combination of local and national sources to calculate the health and social care costs for each patient over the six months after randomisation. Local information was used to calculate the costs of the initial length of hospital stay after recruitment with daily rates obtained from the finance department of the primary care trust responsible for the community hospital and from specialty costs obtained from the hospital trust's financial returns for the district general hospital. 13 The daily rates for the community hospital include direct and indirect costs, with expenditure on support services and overheads of buildings as well as staffing costs. Staff costs include the nursing establishment, two consultant sessions per week, four hospital practitioner sessions per week, 0.5 whole time equivalent physiotherapist and occupational therapist, one whole time equivalent therapy helper, and one weekly session of speech and language and community dietician time. The daily costs of the hospitals were comparable for resource categories included. We have used full economic costs in both cases. The costs of hospital readmissions were based on trust specific costs for health resource group, 14 with additional daily hospital costs if the actual length of stay was greater than that expected from the trust specific health resource group. Costs for the community services used by the patients were obtained from the Personal and Social Services Research Unit. 15 We calculated costs net of patient contributions when relevant. For community based services, such as chiropody and home care, we assumed that those patients who contributed to these services incurred the total cost of these visits. For those who contributed to the costs of institutional care, we assumed contributions as 30% of cost. As institutional care was a substantial component of costs, we tested this assumption in a sensitivity analysis. We obtained unit costs for most types of equipment from the NHS Purchasing and Supply Agency. Unit costs for other equipment were obtained from the websites of manufacturers and distributors and from the Personal Social Services Research Unit. 15 To be consistent with the calculation of QALYs, we assumed that the only resources that patients used were those captured during the six months of follow-up. Therefore under this assumption patients did not incur any other costs during the remainder of the year. The price year was 2001-2 and the currency was UK pounds sterling. Since the timescale of the trial was under a year, it was not necessary to discount costs and health benefits.
Analysis
We adopted a cost effectiveness approach to the health economic analysis over the six months of the study using the intention to treat principle. We used t tests to compare differences between the two groups for changes in the QALY scores from baseline to assessments. Differences between the groups in changes in QALYs from baseline were also compared using analysis of covariance to adjust for baseline factors (age, sex, patient in institutional care, mental status using abbreviated mental test score, 16 and disability using the Barthel index 17 ). To investigate potential bias due to death, we repeated the analyses after excluding those patients who had died during the study.
Use of itemised resources over the study period is expressed as means (standard deviations). When sample size permitted we used t tests to compare the groups. We calculated costs per patient by multiplying resource volumes by unit costs, and we used t tests to compare the mean total costs for the groups. The incremental cost effectiveness ratio was calculated as the ratio of the differences between the groups for mean costs per patient and mean QALYs per patient. In calculating this ratio, we assumed patients with missing QALY scores to have scores equal to the mean patient in the treatment group. We undertook nonparametric bootstrapping on the incremental cost and effectiveness with 50 000 replications. 18 19 A cost effectiveness acceptability curve was constructed.
Results
Overall 220 patients were randomised: 141 to care in a locality based community hospital and 79 to usual care in a district general hospital. Twenty six patients did not achieve their allocated group: 16 remained inappropriately in the district general hospital, and 10 were transferred inappropriately to the community hospital. In total, 72 patients were transferred within the intended two days after randomisation and 49 were transferred after more than two days. At the end of the six months' follow-up 55 patients had died: 34 assigned to the community hospital group and 21 assigned to the district general hospital group.
Health outcomes
The mean QALYs were marginally greater for the district general hospital group at baseline but were higher for the community hospital group at each assessment point (table 1) . The between group differences for the changes in QALY scores from baseline to the assessment points were not statistically significant with (analysis of covariance P > 0.34) or without adjustment for baseline factors (t test P > 0.28). When patients who had died during the trial were excluded from the analysis, the average QALYs increased for both groups but the between group differences for the changes from baseline to the assessment points remained statistically non-significant (t test P > 0.77).
Utilisation of resources and costs
The groups had a similar mean length of hospital stay during the initial admission after randomisation: 22 days for the community hospital group and 23 days for the district general hospital group. The daily costs were also similar: £148 for the community hospital group and £146 for the district general hospital group. The proportions of patients using the resources listed in table 2, and the mean quantity of resources used, were similar for both groups. The reliability study indicated moderate agreement over whether the service had been used ( range 0.35-0.61) but fair agreement over the frequency of use ( range 0.14-0.41) with greater frequency of use according to the database for two resource categories, fewer for one, and concordance for the fourth.
The mean (standard deviation) costs per patient were similar for the community hospital and district general hospital groups (£7233 (£5031) v £7351 (£6229); mean difference − £118, 95% confidence interval − 1639 to 1403). The bootstrapped mean (standard deviation) cost was £7243 (£5026) in the community hospital group and £7375 (£6225) in the district general hospital group. On the basis of these simulations, the mean incremental cost effectiveness ratio suggests that community hospital care is slightly more effective and less costly than district general hospital care. The results of the bootstrap simulation show similar cost effectiveness between the two settings (fig 1) . The cost effectiveness acceptability curve (fig 2) suggests that if decision makers' willingness to pay per QALY was £10 000, then community hospital care would be cost effective in 51% of cases and that this would be increased to only 53% if the threshold for willingness to pay was raised to £30 000.
Since the mean patient costs and QALYs for the community hospital group over the six months of follow-up were similar to those of the district general hospital group, providing post-acute care in a community hospital for this sample of older people is of similar cost effectiveness to post-acute care in a district general hospital.
Sensitivity analyses
Several sensitivity analyses were carried out to investigate the robustness of these results, concentrating on the main cost drivers of readmission to hospital and use of institutional care. The sensitivity analyses for institutional care involved varying the magnitude of patients' financial contributions for those who answered that they contributed to the cost of their care. When patients contributed the total cost of their care, the mean costs per patient for both arms were reduced and community hospital care remained a less expensive strategy, although the difference (10) *Excludes three episodes that were deemed to be non-elective, but were recorded as a length of stay of 0 in patient administration system. These episodes were included in the cost analysis. Also excludes three patients who recorded five readmissions on the questionnaire that were at hospitals in areas outside those covered by the patient administration system. These readmissions were included in the cost analysis.
was non-significant (table 3) . When institutional care was paid entirely by the public sector, the mean costs per patient increased relative to baseline but remained similar for the two groups.
In a further sensitivity analysis, the costs of episodes of hospital readmissions were calculated using health resource group costs only (that is, excluding the costs of any extended hospital stay). Although the mean costs per patient fell in both groups, community hospital care remained non-significantly less costly. The daily rate for the community hospital was varied using two scenarios. In the first scenario the rate was set at 10% higher than that of the district general hospital. The difference in the mean costs per patient between the two groups narrowed relative to baseline, but the costs at the community hospital were marginally higher. When the daily rate for the community hospital was set at 20% above that of the district general hospital, the mean costs per patient in the community hospital arm was greater. In the final sensitivity analyses the daily rate for the district general hospital was reduced by 10% and 20%. In both cases the mean costs incurred by patients in the community hospital arm were statistically non-significantly higher than those in the district general hospital group.
Discussion
The health outcomes and costs associated with community hospital care for older people in need of post-acute rehabilitation are similar to those of a department for the care of elderly people in a district general hospital. The improvement, albeit statistically non-significant, in quality adjusted life years for the community hospital group at six months was consistent with the greater independence experienced by this group, as measured by the Nottingham extended activities of daily living scale in the associated randomised controlled trial. 10 A 2001 survey identified 471 community hospitals in the United Kingdom providing over 18 000 beds and offering a range of inpatient and outpatient services. 8 Community hospitals therefore comprise an important component of health care, particularly for older people who are the main users. 20 Despite the long history of community hospital care, well carried out evaluation studies are scarce. Resource studies have investigated changes in district general hospital use associated with community hospital care by comparing patients in areas with and without access to community hospitals. [21] [22] [23] This is not an ideal method, however, because essentially two different settings (rural and urban) are under comparison, and there are confounding factors with potential to influence bed use and length of stay. The renewed interest in community hospitals in the context of providing intermediate care 7 has highlighted the weakness in the evidence base. The results of our cost effectiveness study of community hospital care are applicable to one function, post-acute rehabilitation for older people, and one type of community hospital, a locality or primary care trust based community hospital primarily providing an intermediate care service.
The strengths of our study are its randomised design with six months of follow-up. The economic perspective has been a whole systems one of health and social care costs combined over the six months of the study but excluded the issue of apportioning costs for informal carer burden. The carer burdens reported in the clinical outcomes study were, however, similar between the community hospital and control groups. 10 Our study has some limitations. Firstly, it is a single site evaluation and represents only one of several possible models offered by community hospitals. 10 Ideally our findings should be confirmed in other sites. Secondly, the mean age of the study population was 85 years, some of whom had cognitive impairment. The reliability of recall for events and services received over the six months is therefore a concern. This was mitigated by, whenever possible, interviewing patients in the presence of their carers. Furthermore, information on hospital stay and hospital readmissions (a major cost driver) was obtained from the hospital patient information system. We also checked for reliability of reported information on some community health and social services received against a community database and found moderate agreement. Finally, we extrapolated the health outcome and resource use data at six months to one year figures on the basis that these values were maintained during the remainder of the year. In reality these figures probably changed.
The results of our study suggest that using this locality based model of community hospital care for this group of patients is of similar cost effectiveness to district general hospital care provided in a department for the care of elderly people. A community hospital service similar to the one studied may be reasonably expected to reduce pressure on a district general hospital service by releasing beds. This conclusion, in conjunction with the favourable results from the associated clinical outcomes, 10 and qualitative study, 24 suggests that post-acute rehabilitation provided by a community hospital can be an effective model for intermediate care.
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